Distension capacity of the carotid artery and ambulatory blood pressure monitoring. Effects of age and hypertension.
In hypertension, the principal components of the mechanical stress acting on the arterial wall may be evaluated not only from the level of peak systolic and end-diastolic blood pressure but also by the level of pulse pressure and variability of blood pressure measured by ambulatory monitoring. The purpose of the present study was, in a population of 51 subjects with essential hypertension, to determine the influence of these parameters and of heart rate on the distension capacity of the common carotid artery, measured noninvasively by high-resolution echo-tracking techniques. The pulsatile change in diameter of the carotid artery diameter, estimated either in absolute or relative values, was shown to be significantly and independently correlated with four mechanical parameters deduced from daytime ambulatory blood pressure measurements: baseline diastolic blood pressure (the lower the diastolic blood pressure, the higher the distension capacity; r = -0.44; P < .001); pulse pressure (the higher the pulse pressure, the higher the distension capacity; r = 0.32; P < .024); variability of diastolic blood pressure (the higher the variability, the higher the distension capacity; r = 0.37; P < .008); and mean heart rate (the higher the heart rate, the more reduced the distension capacity; r = -0.28; P < .05). Multiple regression analysis indicated that mean diastolic blood pressure and its variability, mean heart rate, and pulse pressure acted independently on carotid artery distension, even after adjustment for age. The present study suggests for the first time that, in humans, hypertension may act on the arterial wall not only through the amplitude of peak systolic and end-diastolic blood pressure but also through several other mechanical factors involving the level of pulse pressure and heart rate and also blood pressure variability. Thus, in addition to the level of blood pressure, carotid artery distension is specifically influenced by two factors independently implicated in the epidemiologic cardiovascular risk: pulse pressure and heart rate.